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1 2 g£#WSLTV>S 0 ^£j»mft«ti 2 L<7)±T/j(S]^**:li5{i. |^)Ig?ya-;n 

otcifo»tr^mi-*fl^t*^L, jie*i»w«i 2 g«t oj^^io^iip^^i 2 f zm 

/£LTV>£ 0 B6 tC/Fi-i^ £*l&*I*«S1 2 gSll'Irt»l 2 f \U £®IIf 1 

»K ^l^^SBl 2 gOi¥£l±s «ilf2mmt*4. 
[0 0 6 6] 

GO 8 s mil (a) t:^tl^:, #iitya-;H OOiSOMl 2 R 

R©±T^iajO**tttt, $2ftft«l 2 h*«j£U ±ffl*tTfflttli, *l*«12h 
i *)W-fa<V%2W-faU\ 2 k ti«LTV>4, 116 izm-f£ 1 fc, ZtibWMl 2 hR 
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[0 0 6 7J 

* 2iWl 2 a. -JH 0o£j^^^t-^lJ?l*If|51 2 f #«*a*tL 

TV^o tfc, £i^y'a-7H 0<7>a^^^i-^2l?l*|f(5l 2 k #\ t*©^*;*- 
/H OOKHfcfcfc-faFi 2 gt;«*a**LTV»& 0 ;«5J:^lt, 

iiif>lg«12R, 12L|:iot 4 Kff»^loo^litl2X«? 
[0 0 6 8] 

*««R1 2XOJ?${±, iOlttill, 12MkHC (9mm) T?** 0 

-/n ooa»*^t:iJv»ri**ija«.o*a-fc*Lv^$$p (flu.urp=i 2mm) 

oJ? T i^° £l^ya-;n OOlgfil 1, 1 2ML i 

2Xt, Si^tyi-M 0«I||1 1, 1 2Mi», E</MC^try^£&LTV>£ 0 

& & £ pftjj- ^ % o 
[0 0 6 9] 

H5, 0 9 1^1" i2iifi(0ft© ; e^a-;va^7 h 1 XiiMo^y' 

^)lfeya-;H OttMi^-/a-;H 0f± s If y (P/2) fitff 

flTv ^» lrS<o^i; 7 hri^f 100 ttics^ij y hrw 1 o 0<i 

[0 0 7 0] 
[0 0 7 1 ] 

©KlOLtt, ^vy^Cllf^f,^, ***K1 1, 12MOTMK«m 
TV^ 0 JgglEl 0 LKi± % ^ffiU-J y h 1 0 b**fc»J&£$*vcv>4 0 £*i<blifcffl 

o ±bB**W* U y M 0 a WBU'J?H0bOli y *fi. ^Higf 

[0 0 7 2] 

IX*!^ mmmxl) y h 1 0 a*®:A,X~ttfoi-Z>2&<D®ttiMm.imi 3, 13<DT 
St«J&*lfA$ftTV>a„ tftfc2ft©B#:3imflD|Ri 3, 1 3 0PJO«tH^U y M 0 
a^ ^U"j y h i 0b^iJ;f)TWi:Motv^ 0 ^U'JyUObO 
TSMNi, mmi OLOTWKHOU MI^^ffiLnt:^otv^ 0 UN* 'j ? 
h 1 0 at*tiKM%ZVkmLAV y h 1 ObWCiot, #ltfif *?>i£BO I* 

[0 0 7 3] 
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m 7 is i tf hi 8 izm-tx. o u, si*i;a-;v2 oomflniaJicfi, -ett^siSic^Mi- 
*»«tr>3 fetuses* «j;»te.nTv>* 0 cn«bitm^>3 io± 

SMPtt, *y h& (*««) 3 a*4hLT*«[3K:««3*i N T3»«(i, «l«««i l 
3 2ri*i8:ft£*U -e-<7)±S^ ? 7-X^ 3b^UStt$fi, TS»«#»2 

[0 0 7 4] 

^2^ifem e .^m^*->'^-;n otcti, ms«ti l, i 2<D^m^m imm^m & 

t LT±Ttc«*LT 3 o (ttft} 1 0 c , lOd, 10e«$tiW,^ 

WlOc-lOeli, 1 2M<D£ftfcfcfcoTlltM£l::&a f TV>So 

[0 0 7 5] 

H7tc7FC"tJ: m«i 1, 1 2M<Dm%mmmi l z?B.Ti!>*t>tifzmtt>y'u ? * 1 4 

KJi> ±Ticg|tL-C3ooii0i 4a, 14b, 14 c rt $ ^j£3 *VCV>£ 0 @9WJ: 
#iif&l 4a-14cli, UMfefcKO f *JWMfrl 4efc, ^^t^H^H^Sj^ 
£&#1 4 f tSr^TLs ¥SittT*«i4Ltv^. ±J£?>®Ji& 1 4 a <aBM8# 1 4 e#\ 
11,12 M<0±&L<Dl$m& 1 0 c i) % l 4 b Og&g|Sfr 1 4 

e*», 1 0 dicii&l?, TSOSK1 4 c«>gfr«#l 4 etf*. TROJfrfctt 

1 0 e KM^-oT^Zo 
[0 0 7 6] 

HI OKfti^K, m«S«l 1, 1 2M«ttl 0 c~l 0 e tMi67*n 
y * 1 4 <7>iIS& 1 4 e fc ti\ R«#cO 3^^r/a65 A*tt»t 6 ttT v» 

6 6j&*K»t$>*vCV>s 0 ioo 'J >V6 6fi, *>b5 1 (1217) iiaCMi tt: io 
[0 0 7 7] 

-1 4 c ©3fe**|flj©»»«» l 4 f if 9 Lfi, SVUC^-tSlCliot^S, 
[0 0 7 8] 

SI 8 &£ ?m9lzni-t J: -5 K N #M J Efa-A'1.0OSittl*l 2 LOfffcWl 2 

f n(±, ftmmi 2 b«$iit^^ 0 2 bit, tzmmmmi 2 loih?^ 

»=*fcoTHr|feKKtrTv»* 0 c: 1 2 boiimw»©i£#a«H::, ss»ii>yn 

1 4o«fSaRi 4 bO£*BHK^l 4 f #aftcTV»4, 
[0 0 7 9] 

H9*5.taTgi 2K3e*-J:}fc, ^|gtv'a-;noi:iv>t, Sil&ttl 2 b Ofr& 

w»autt, -e-fL-r*t«r^oi*3ffiiB# 1 6 o^iawoatt 1 6 b t^LT**»* nfi: 

[0 0 8 0] 

H*fc, 1 2 RO±ffiJ?)J¥l*0£i5l 2 klc&i. ^fi&l 2 a ;&»J|£j£ 3 THJ 

OHWl 2kC(i, ftmmi 2 c«?il-CV^. £*L&?M»EI&1 2 a, 12cli, 

>&«m«^i 2 Roa»^fit:fcfcoTttft(:safT^*o ±so*sieki 2 aotmw 

»Oia«ffc:i±, fciftfiSfcT-ny* l 4<D±&M&1 4 a cD^g&SB^ 1 4 f (El 7) jffit 

* «j . TSoffrflEtt i 2 c ©«r«waoja»Ktt, ts«r i 4 c 1 4 f ( 

IH 7) 75 ? g&oTV>£ 0 2 a, 12 c OMTffeRmtt^ -ttLW^OrtilW 

#1 6 O^fiDffiOfiK 1 6 a, 16c ZfrLXmUmtb 1 6 f Cl^oTV^, 
[0 0 8 1 ] 

H7K^1"J:^t, lgtya-;n o OMMOftmUtf 1 6£>Jt®fcUU ^fga6 1 
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IMMf 6 a ^lOl/y h 6 1 tCjg*oTV»* 0 

Ifttya-M 0 ommvfiMUtt 1 6©±Ii:ii, 1 6 f Kiift* 

[0 0 8 2] 

ft»i6*60***0}Mlli, f 6a^iT, >f>l/7hjK-b6 1*f>i<lrtia 
#1 6 0**ffla 1 6 f fc— J.ffl*>e>*ifc&, 3o<7>MS&l 6 a - 1 6 c £#J«$;K*o 
*fflO±g:jitt 1 6 a fcftfciMItt, £5gm«i 1 2 R<7)±g^^g& 1 2 a *) , -SB 

•e-c*e>#m**i 1, 1 2m©±k*msu»i o ccmu a^**L* 0 ttz, Mm 
tfflj^foti* 1 1 1> iz^ mmvrv •? 4 bK**ta*, -ec:^<b 

««3Kl 1, 1 2MOtfg^IKl 0 d£5HfcU &^**i*o Sfcfc. *«jOTS 
Ml6c tftfc«rtlE»±, 1 2 ROTg^IK 1 2 c ICA *) % i 4 

&^«t*L* t uc, tiw^ny 9Tmm&i 4 c natia*, 

ttttl 1, 1 Oefcfl-iiftU «fe^aE*L* e CttfcioT, mm 

li. i2«r^#fi9t=^ (SKflift) t-iJi^:4om 0 

[0 0 8 3] 

£m«« 11,12 M<o^m&t i o c - 1 o e <Dm^mzmLtzi%wjt, trtum&m 

Vfuytmmi 4a-14 c*mx, WMUl 2L, 1 2RO^fJl 2 a ~ 1 2 c O 
W^Sti, LT, &M<DtommNk\ 6 a~ 1 6 c £if£T. M^«|»«> 1 6 f 
K\mhitZ> 0 TtrYVv h#- h 6 2frhm 6 b *&Tj#ffi$*L* 0 

[0 0 8 4] 

i<t^ii:i;j:»), m*«l 1, 1 2 ZWRWlzmfatzirZZ. ttf-?£Z 0 ztuzx 0 
, 10a~10c^I \Z^mrQ % Z> o 

StSS^tf 12L, 1 2 Rfi, JPl*ilfB 1 2 f , 1 2 k^tlt^liWt, i<7) 
1 2 f , 12k KfrKIft 1 2 a - 1 2 c £ *&«U»*>«#jW 

[0 0 8 5] 

y h l X^I^tctia 0, ^•J7h7i/'fl00 *«*i:fi<t4:J:^l4. 

tJCt *K *U 7 F7W 1 0 0tll|J|lKfi<tS£fci , "!?i4, £*UC£oT, 7-* 

wo* £ s team KitlSi" * i # & o 

»12f (12 k) SrHfc^OPa^«-«r-*-»ftfflil 2 h (12g) Kfc#>&tr Z. t K X 9 , 
MfW«Igfil 2R, 12L^ULo^>) fc«tt, ^'ftT^^o fl«Otftffc 

[0 0 8 6] 

01511, « 2 ^ It ©T^4o 

Ell 5 (b) iZTji-r X :©ffi»tli, ttlzm*)&7 2 0(7)lltya-^ 

1 1 2 X^, ±Tfc4o<0«fl-m®Kl 2 p (-tH:t>%Wk<oWk^ 

btufrmunu) tzfrmztix^Zo &®frmmui 2 P ii, *6<&m««i 1, 1 2m 

tl^C^^|njoJP$Sr^-ts t £ biz. Hi 5©iK®fcii:£1-*1(r&;frfaKffitf&a:& 
it^^Uv^o il5 (a) KarfJ:?fc, d tih%ftWE!R 1 2 p <0 i *>±.frh 1 
&§i: 3&B«Dfc<D7j ? , £«5©Igt^a-;n 0 W&jBttKflMtftt *U SflOOM 
^eya-^l 0<O«Iffll 2R^ML, 2^li:4gBOi^ fiflOlS^i' 
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II*ya-;H0©jgil5 (H6#JH) K<Zti?tim%i2ti, 5t#$ntv^ 0 
10 0 8 7] 

sioiitya-;n oi,zwt)ttiirt>titzi&E t s&gvmfrmmmi 2 P , 1 2 

P ^OiS^va-^i 0lC^i9#ttf>tL^2gg t 4©g<Dg|5^m^l 2 p, 
12pt^ s^nnt^jbsju 1 o<0^iitl 2 X# ? M;£ti-cU 

& o 

[0 0 8 8] 

n 1 5 <Dmznmz x tin, tftmmfo 1 2 l, 1 2 r izm&^f^-r^&m^ < ^ 
*i 2 P #\ ftoitti 1, 1 2Mt|5ii:i?$-e^>i9, -hie^ 2 ^iiBSoJ*i*fS5 1 2 

f, 1 2 k£Qjy<froT*3>K #>o^ gfttti 2 g, 12hilv> 0 L^r^ct, WI& 
[0 0 8 9] 

1 2 P Kf±, o f (aMft) imj&ztix^&o wm%m 
■m&mv&t ztibi$m&i o f j±. wtmi 5<D#m%w>i 6 f (H9#jh) tc-e-n 

?M^oTV^ 0 Jjt, 12RM»ISfll, 12MO»j|»l 

0 c, lOd, 1 0 e(±. HhKftl 0 f ZfrZ-fiZimmtbi 6 f ci^rv^, 
[0 0 9 0] 

iri t isx-*- -5. Ufa nztm. £ *lt 0 

[0 0 9 1] 

$ 3 aaiH&ss-ett, ±se» 1 t f±H& ij , ii, 1 2 a*, 

7-*W«)fctt:frfo (mrf^ip]) KJttTttftjK ( {n/2) -e) tzimVbtix^z 
o Lfti»9T, mmmxVv M0 aO^raip]^, 7-*Wtf>:£t&2r|6N::#LajK ( ( 

k/2) -e) tmmnt>tix^z> 0 »3stE3Sfi^iB-ett % 1, 12MI 

*W*y y hi 0 Ujf^f (HI1 6 fc*3V>T_t) KfifroTfcfclSHTV**^ 

^x^xi> x v* Q 

[0 0 9 2] 

016 ^>-JS«*L 1 frc^i" «t fc, 1 Ofgffl^ 7 h 1 0 a (OfSff (m 1 6 His 
^T±3ro) fc, O&R!? <DW.Mfflx »; y M 0 a (HI 1 6Civ>TT») 

fc, 1 ©ISfflX 'J 7 M 0 a OHJ«SI5<7)&^|pJOf£gi: , f©i<DH^^ 'j y M 

^7XvMlSiMlTii > ^V^TVOOO^ ^©^#*i/at^4„ 
L X c o s 0 = (t + d) Xcosectf — (3$ 1 ) 

Lit llW7'J';H0a<7)IK^^ tit, #iStl 1, l 20)f$ ( 

"PS (»«1-*«S«tl 1, 1 2^<7>^H) -C^-So 
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[0 0 9 3 J 

O^U v 3 a (IH2#BB) DtTSBMW^ 'J 7 H 0 a tc-g-fc-frT^feU 

&oT:fcl9, ttfci-&W.m®XV v M 0 a<0±j»HPO£gfc;b;fcoT.x h l/-h(:l 

[0 0 9 4] 

±IB#^;{c*3ViT, #itri^ 'J y M 0 a T 5 7 s 7 X v-ffc $ iitz^kmif^ i)K 

tgfc#tte»*i4o risk, &mMM4 iz£vx*7-?wi)*mm~®W)2tiz>o z<r>m, 7 

-^WW'f > H±, »J y M 0 aOKTt. WMffi. 1 1, 12 0*T££4# 

MM* V y H 0 a WT«r^iJ£ffl03|«|J^9 Lffffl~<Dlft1^fa\§L%!lL±.liZjfrW. L 
Tv^<7)-e, 7-*W&t>fciI 7-*W±0-r^TO*M > MciS^TXvX 

Kfr&7 ifctf^i, ^OAv^m^^^^St^^l^iti-^-ii^T' 

[0 0 9 5] 

yMOa, 1 0 aKU ECPofc©^? LKRe>*Ll\ 1 §XJ±1£$c1@g § KB? 19 

LXcos0=nX (t + d) X c 0 s e c 0 — (3* 2 ) 

ddT% nid\ 1 Ja±Oftft-C** 0 01 6 LO*!^-) K£v>Ti±, 

n = 1 "C&& 0 
[0 0 9 6] 

Hi 7tt, ±sEaS;2 KJ3V>Tn = 20^#£M£L£m=Jl ; ev.3.->'l'l 0 £jFLfckO 
C^SStya-^l 0T*(±, &m@$: 1 1, 1 2 thV>T <±mffiW^ U 7M0 
a^> HI 60£o«fc < fgtt <b*tTV^-6 0 f Lt, lOMH^U 7HO a off 

jswt, ^-*Lfc 1 oagicp*)^ (i-^^*> 2o|i7)) ismx 'j 7 n 0 a«i5 

PI— ot»lfe*WitKlL l±Kj§x.<b*iTv>& 0 
[0 0 9 7] 

Ell 8tc^-t-«t9^> &nMMl 1, 1 2#\ 3fclfe#rtJfc*f LtftifcU ttti?*-* 

•9, Mtitl 1, 1 2tH*T{4MI!B* , J °;H0 a*«»t*it**T?#*o 
[0 0 9 8] 

Hll 8fc*5V»Ttt, &S^y ^ffiMft^lPltC^^^' (= (ir/2) 

-6) tzlfMtfb tiX^2> 0 :m:J:o^ H^^a-JH 0O«^7J|S)^\ fc&TJfa 

0a#\ mWj^i-t^t>^> 1 7-^Yf<D^W}y3\^lznLnme' tZlfmfbtLT^&o 

x, 1 ©is^x y 7 m 0 a <oit«si$^\ a ctfi^iira^ >; 7 m o a o^3g«p 

^ ra— (Om^M^iL l±lCfi:S$tLTV^ 0 (11 80ig^ya-;H O.T'fi, ± 

LXcos ( *• / 2 - 0 ' ) = n X (t + d) Xs in {n/2- 6' ) ••• (:£ 3 ) 
5S30Lv U d, nii. ±§55$2 <D%Mt R»-C** 0 H 1 8 Wlft^y i-;H 0 O 
n= 1 T-&&o #Jf&. n# s 2 Jtt±Og^C&& J: ? K LTfc ¥ 

w«B#tt77 rsjt'fi^ < , Rmm^mizm^^ z. t k tt *> «t v>„ 

[0 0 9 9] 

mi 6 -Ell 8©J-9«a&tt#iifc:iJv»-ci*K ^V?h7W10 0 
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fllx-tf, ill 9tc^i-^a^ 7 Kli±, MKEI$ i fifc2ootS ; E'>'a-^i 0£ 

^i 9«, mi 6^^xotTOtc x v-? zizttrnzmwrtsi) * 

oftm^mmmi 1, 1 2*nfc>&^afi:s*i-cjR$$nTv»* 0 c^mam 1 1 2 

^2 o&ztim&mztiT^&o 
[01001 

J2 0(±, HI 8^Ii^ya-;n 0 frttftgtt&C Lfc«»»t^ Lfc © 
■C** 0 C^Jfi^Jg^aia^y K 1 tf\ El 1 8 tl»0»Ktt*j; a -* 1 0 

^ClO'tv^o Ittl 1, 1 2t>\,*Xtimm®XV ^MOali, Htya-* 

1 oo*#^ri&itc2v»«tts#t4btfct»^ itti; a -^i owft^isitiex-r* 

o 

[0 10 1] 

H2 lti\ ±R*2»^tt (®5~H1 4) QSKIIfMlictfe^st^t 

Vj£o d*lK.fcoT\ Ig^ya-^l OOtR^M^ ££^1*] ( 7 - * W<D#lft7J ft 
*S«1 1, 1 2lK>Tti*U 7 h7M 1 0 0^9 y hi 0 alt, JaBWffflfcttL 

^^tan" 1 (nXP/L) -(3*4) 

dc:-e, pi±, mn«i 1 , 1 2Rvnmmxv 7noaoe-;f (#ix.ufp = 1 2 

mm) Ltt, UH^J7M0aO«S («£lfL = 3 0 0mm) I? , n 

fc^ l£l±Oi^s, @2 lOSlfii, n = lta. iW:tot, 

2ooti^'j y M 0 aWK, y M 0 aOi»S»«i: % *rffl© 

kits £ «h H^r^ 0 

4*. l«^ya-;n 0 O MrftM&li, 3 fcjor*-*2 m&X$> 

SItti2L, 12R*, i2*ili«ioi:ftit@i 5i:^2ili 

f&ommw.tmmzni&Lx i> mm<DWLt'&m<r>wu±, (p/2) 

[0 10 2] 
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«*MKT7-*W*«r&Kfc»$*s t fc t>tc, i»«»8t:t:«iiAyKi*£* ( 
1-&fr^7-?W<^I&#fttj££1-&?j|Pi]) KSIS**:* 1 *), fea^X £ X7 Xv-ffc 

145: [pJ± $ £ t rt*T* § £ 0 
[0 10 31 

simi8ic^i«ftfitit> «x.«r***i i, 1 2sr;i^7'j ? m o a©tr 

[0 10 4] 

> *» * -5 tresis:® (IiL<ttlt@) »»i"*J:9*JB«UR3ei-*o ZtiizX^x 
[0 10 5] 

m 2 3 a , ±sE«»«t&# § © # 4 mnfmv mmm ^sl/^w-s 0 -tojw 

$*l-Cv»£„ huHJ (19 2 3K4sv»r±ffi) Of^ya-;^-y h ixow, — # 
^ffiiJ (H2 3i:iv»tTI) ^ya-;i/ii«/HXom -#:i:&oT, 
US^^a-^-y 1 lXtcf± N $ 1 8 A $ ti, 

MXKtt, ^i^»*i*8B^^$nTv^ 0 ztihmwsmm8 a, sbw\ ±b« 

igipiWM8(±, ±ffi»tt«flt8 tra«T?** 0 dtvtzioT, MaA5£5g^K|ftihT~ 
^ SlfelOSS- 14 £ i 19 fa±£-£ &£fc j&*-C£* 0 
[0 10 6] 

^V7h7l"f lOOli, mX(±2^H|S^ni-\ 3g:J£U:1K*t*££fcL 

a osew7 - * woto^gj t mf<F>Ws&^ rr^# < -r tttf-t * (J t^a<7) 

o»^tt, y b 1 0 aoSraiDj^y-^wo^Kj^iPitTOTfe, h/i/ 

w l o ot± iao*-et^t*4, 

[0 10 7] 

H16,"H17 »=*i-»IW»*©4Ht*»«1?t±, 0 ^ 1 O n = 1 „ n = 

2 **1n?Kmtz-f£ ? £4oTV>£j&*, n = 3 J@Lt*»fc1-J: ? LT* iv*,, Hi 8 
~H 2 1 Ktf-T »l9««0#^ifc^®t?»±, M£W?J£ 0 ' S4«n = l J: 9 

<-ft1*Lfc;£l ~S:4S-M^LTV^< tUw 0 ^a^fr&t'^JSDT. 0S«t»)^l< 
9 OJgJ: »?4>*v»|6HT?J|±H:3feT?#* 0 
[0 10 8] 
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H2 3 H?F-r^i6^tg0^i{gf^T'(i, X'j7b7U'f 10 0/& ? 2|£-C&o£#\ 3J£ 

LT}gijj$« i ? \z LtUK 
016-02 loi^^^#itt;i5^Tt. M^tcioTMiii^-fr^i^H^o 

[0 10 9] 

#fpgi±. fei^fx^x'; ? Yfrbok&Lx&t&myoizmx&iiVx&titfj: 

J£R (CVD) „ x-y-f-yf^ 7 7 y > «?iMMCS < 1 

fttJloEtJfctttt, «Mf£EKR'b1 ! \ «BE««TfeJ:v». 
1 ] 

[0 110] 

t&am (H5~mi4) t ratcx 7 f > © ^7 xvaigt j^to^# 

m^isg : 5 0 TC 
7 - ? fig : loot: 

C F 4 200sccm 
O2 800sccm 
H2O 1 5 s c cm 
WAfRWilk : 2 0kHz 

spmje 3oov 

[0 111] 

*LX, 1$SgL<DXV>y hTUj frb(D77X^tfX?£if\z£&*&W&<Dmm<om-£t^ 
<S**B2 4K:^t. H&g/ittK J:*»jI"eH\ WM^T^-K^^tzo 

fc-taftsfcss R*** tstr^-- ft-e#^o 
[IswofgJji&i&Hji] 

[0 112] 

[mi] *&w<DmimiMi&m*mL, m2<7>i-mizB^^s.zfyx-7^mmw^> 
w-mmmx$>& 0 

[02] Bll*>II-Il»fcj&-5 % miBtffi7*7X-7^SM^iEMifM^miI|-e*^ 

o 

[03] *t*H^'J? h^^^Xv^i: i*«fea(H**^-#-»|ftBlt?*So 
[HI 4] h^6H^g|^^^t^7 7t^^o 

[HI 5] *§£W<7>%i2$knj&mi:BL, f E^7 X v^iif oMMof fflif 
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[H7j m8<om-nimzm, issi^tya-^^ ho«iir®0T-& 

& o 
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